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Odd-chain fatty acids perturb plasma membrane polarity and cell division in fission yeast
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Fatty acids in organisms usually have even-numbered carbons; however, odd-chain fatty acids (OCFAs) also
exist in minute amounts. Although the biosynthetic pathway of OCFAs was identified, their functions remain
unknown. We have recently found that odd-chain fatty acids (OCFAS) inhibit the growth of fission yeast wild-
type cells, but not ergosterol biosynthetic mutant cells. To understand the functions of OCFAs, we started
analyses of the molecular mechanisms underlying the toxicity of OCFAs to fission yeast.

We first analyzed the cell morphology of fission yeast cells treated with pentadecanoic acid (FA-C15).
Fluorescent labeling of the septum revealed that septum formation was perturbed by FA-C15. Further
microscopic analyses suggested that the septation defect was likely caused by mis-localization of Mid1, a key
protein for cytokinesis. Moreover, we found that FA-C15 induces defective nuclear division. We also observed
the distribution of membrane sterol using a specific fluorescent probe to find that FA-C15 treatment diminished
polarized distribution of sterols at the cell tips. Besides morphological analyses, we screened for genes whose
deletion alters the sensitivity to FA-C15 using a gene deletion mutant library. Among the genes identified, we
focused on mid2 whose product functions during cytokinesis. mid2A cells were less sensitive to FA-C15 and
recovered from the cytokinesis defects induced by FA-C15. In this presentation, we will report our latest
findings on the morphological defects caused by OCFAs and discuss about the molecular mechanisms.
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